Abstract
Introduction

37
Magnesium (Mg) is fundamental to endothelial cell function [1] and several studies have drawn 38 attention to the interaction of Mg with ATP and its influence on the biochemical functions of 39 nucleic acids, enzymes, phospholipids, and proteins [1] [2] [3] [4] . Endothelial dysfunction associated 40 with inflammation is a key stage in atherosclerosis [5] . Mg undernutrition and deficiency, 41 which some studies have associated with cardiovascular disease [6, 7] , has been proposed to 42 alter the function of endothelial cells by activating the potent nuclear factor kappa-light-chain-43 enhancer of activated B cells (NF-κB) [8] . NF-κB activation can be triggered by a number of 44 factors, including ultraviolet (UV) radiation, reactive oxygen species, and bacterial or viral 45 products, such as lipopolysaccharides (LPS) [9] .
46
The NF-κB family comprises many members, including NF-κB1 (p50), NF-κB2 (p52), REL 47 proto-oncogene, NF-κB subunit (RelA, p65), RelB, and RelC. In the cytoplasm, NF-κB family 48 members are bound to members of the NF-κB inhibitor (IkB) family, which includes six 49 proteins [9, 10] . In unstimulated cells, IkB functions as an inhibitor protein that binds to NF-50 κB to keep it inactive in the cytoplasm and prevent it from binding to DNA [11] . The 51 translocation of NF-κB to the nucleus occurs when IkB is degraded by phosphorylation by the 52 upstream IkB kinase [12] complex [13] . The toll-like receptor (TLR) transmembrane family 53 plays a role in identifying pathogens and eliciting the innate immune response. Toll-like 54 receptor 4 (TLR4) is activated in response to LPS and induces the activation of the NF-κB 55 pathway [14, 15] . When LPS binds to endothelial TLR4, it activates the downstream signal for 56 these receptors via the myeloid differentiation protein 88 (MyD88) toll-domain containing 57 protein, which phosphorylates the interleukin-1 (IL-1) receptor-associated kinase-1 (IRAK1).
58
This, in turn, activates the tumor necrosis factor (TNF) receptor-associated factor 6 (TRAF6)
59
[16]. This upstream activation results in a release of NF-κB from the IkB cytoplasmic inhibitor,
60
[17]. In the presence of LPS, TLR4 expression can result in NF-κB activation via the mitogen- analysed using a one-way analysis of variance (ANOVA; SPSS Statistics 22 software).
139
Results
140
To determine the effect of Mg on the mRNA expression of genes involved in the NF-κB In an attempt to gain more detailed understanding of the NF-κB pathway's response to Mg,
156
HUVECs were treated with LPS (0.5 µg/ml) for 4 hours. Protein extraction was performed and 157 concentration of proteins in the pathway was assessed using an NF-κB array kit. 
249
Another substantial finding of this study is that a high magnesium concentration significantly 
274
The relevance of this in vitro study to human health needs to be considered in the context of 275 magnesium intake, particularly as a number of studies have identified relationships between 276 intake and cardiovascular disease risk [6, 7, 45, 46] 
